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nectady railway, and is the first alternating-current 
railway in this country carrying passengers, demon­
strating absolutely the feasibility of using a direct­
current system within the city limits and a single­
phase current on the line to Ballston. 
The alternating-current motors employed are known 
as the compensated type, so named in virtue of the 
character of the field winding, which fully neutralizes 
or compensates for the armature reaction. Both the 
compensated motors and control are designed for opera­
tion on the 2.000-volt alternating-current trolley be­
tween the two cities and the standard 600-volt direct­
current trolley in Schenectady. 
The compensated motor is essentially a variable-speed 
motor, differing in this respect from the multiphase 
induction motor, whose constant-speed characteristics 
caused it to be looked upon in this country as a serious 
handicap to its successful employment in railroad work. 
The speed-torque characteristic of the compensated mo­
tor is very similar to that of the direct-current series 
motor, while its commutating qualities and method of 
control have proven equally satisfactory. 
In construction the compensated motor consists of 
an annular laminated iron field with a distributed wind­
ing similar to that of an induction motor, and an arma­
ture provided with a commutation similar in general 
mechanical design to that of a direct-current railway 
motor. Motors of this type are wound for 200 volts, 
are permanently connected two in series, and are fed 
from the 400-volt secondary of an 80-kilowatt air-blast, 
step-down transformer which is carried on the car. 
The distributed character of the field winding fully 
compensates for the armature reaction, so that the 
power factors are relatively high throughout the range 
of operation; moreover, it is so designed that at the 
free running speed of the car, which is the condition 
most frequently met with in suburban work, the power 
factor and efficiency are nearly at their maximum val­
ues. A high power factor is desirable, as it reduces 
the capacity and-cost of the geuerating and distributing 
systems, and more especially effects a material im-
and the commutating switch can only be thrown when 
the oil switches are in the off position. 
With equipments operating on both alternating and 
direct current power, it has been found preferable to 
utilize the standard series parallel controller, in order 
rectly overhead, hence the necessity of interlocking oil 
switches and commutating switch to prevent trouble, 
should both trolley poles accidentally be up at the same 
time. 
The commercial development of the single-phase mo-
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to mlllimize the weight of the controlling apparatus. 
Such a method of operation does not give quite so high 
an efficiency when accelerating the car with alternat­
ing current as could be obtained with a potential con­
trol. This difference in efficiency, however. is very 
small, due partly to the infrequency of stops occurring 
tor is opportune at just this time, as steam railway 
managements are displaying great activity in acquiring 
competing electric roads, and in electrifying certain 
portions of their systems which are now operated at a 
loss with steam locomotives. 
A CALIFORNIA HOP GARDEN. 
By JANET MACDONALD. 
FrvE hundred and thirty acres of verdant beauty in 
the lowlands of California's golden heart, miles of 
swaying verdure in the sunlit region of prosperity and 
contentment, hundreds of willing hands and happy 
faces, the ringing laugh of childhood, the sonorous 
tones of middle age mingling with the subdued tones 
of later life engaging in healthful and profitable em­
ployment-this was the scene of Arcadian simplicity 
which greeted my vision in a recent visit to a Cali­
fornia hop garden in Yuba County. Impressive as an 
object lesson looking to development in a country so 
richly productive and so easily tilled, and which will 
give profitable employment to so many people. 
PICKING HOP BLOSSOMS IN A FOREST OF HOP VINES. 
The yield in green hops in this garden alone 
amounted last year to more than three million three 
hundred thousand pounds. The pick;ng alone of this 
prodigious crop cost $34,000, requiring the services of 
fifteen hundred people for twenty days. As hops ripen 
a t different times in different localities in this highly 
diversified climatic State, hop pickers pass rapidly 
from one garden to another, usually putting in the en­
tire season in this pleasant and profitable employment. 
Among them is numbered a conglomerate mass of 
humanity. "All sorts and conditions of men," women, 
and children are here represented. College professors, 
students of both sexes, and various nationalities, eager 
to earn the money with which to carry on their ambi­
tious educational aspirations, and sober-faced men 
and women of good families, with their children of 
tender years, Japanese of both sexes, Chinamen, as 
well as entire families from sunny Italy. provement in the regulation of the alternating-current 
generators. 
Unlike a direct-current system, which has a prac­
tically constant potential at the sub-station bus-bars, 
irrespective of the load, the drop in an alternating-cur­
rent railway system is cumulative up to and including 
the generator and engine regulation. It is desirable 
therefore to maintain as good a power factor as is con­
sistent with good motor design, in order to limit the 
total drop of the system to a reasonable amount. 
Motor characteristics that have been plotted for both 
aiternating and direct current running show that the 
speed torque for alternating-current running is equal 
to direct-current running in meeting the requirements 
of railway work. Different from the multiphase induc­
tion motor with its practically constant speed charac-
1 eristic, the compensated alternating-current motor 
nries its speed with its load, and is thus better adapted 
to operate trains over an irregular profile. 
The commutation of the compensated motor is sat­
isfactorily secured, when running on either alternating 
or direct current, by careful electrical and mechanical 
design, and without resorting to high-resistance leads, 
and other expedients which are likely to give trouble 
in case of a sustained overload. There is a compara­
tively small additional expense attached to adapting 
alternating-current equipments to run either on single­
phase or direct currents, and in the Ballston line in­
stallation it is accomplished by the use of a standard 
K-28 direct-current series parallel controller nsed in 
ronnection with a commutating switch to change the 
field connections and line fuses and cut out the step­
down transformer. 
The arrangement of these connections is shown in 
'he accompanying diagram. The commutating switch 
iR interlocked with two main oil switches, one for the 
high-tension alternating current, and the other for the 
rlirect-current circuit, the interlocking being so ar­
ranged that only one switch can be closed at a time, 
upon those sections of the road equipped with alter­
nating-cnrrent trolley, but chiefly it is due to the flexi­
bility of the speed-torque curve of the single-phase mo­
tor, which gives a high efficiency of acceleration with 
series parallel control. 
Those pickers, irrespective of nationality, who are 
industrious, and deft of fingers, and who are picking 
haps for every cent there is in it, will make as much 
as $75 in the season of twenty days. If they work 
LOADL'iU HOPH FOU HHIl'MENT. 
A CALIFORNIA HOP GARDEN. 
It has been found necessary on the Ballston line to 
provide double sets of trolleys, one for the alternating 
and the other for the direct current. The alternating­
current trolley construction is off center, while the 
standard city and suburban trolleys are arranged di-
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to the end of the season, they are paid an additional 
ten per cent, but many pickers flit away before the 
entire crop is gathered in, finding fresh fields anrt 
pastures new, where picking is easier, and they can 
therefore work more rapidly. A family of even mod-
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est proportion� can clean up a nice bit of money, for 
a small tot can pick hops. The hop districts-for the 
gardens are districted-must be picked clean before 
another district is allotted. Natural selection is exem­
plified in the crews who work together, and social 
lines are strictly observed, but not only individual 
pickers, but entire families, return year after year 
to assist in the harvesting season. Hops are planted 
from slips, and when once growing healthfully, no 
change of plant is necessary, except for the gradual 
process of filling up the place of plants that have died, 
or in the case of securing better varieties, or those 
ripening in more convenient succession. The ground 
is plowed and harrowed, and every individual clod of 
earth is subjected to the most rigorous demolition 
until the ground presents a smooth, unbroken sur­
face. It is manured, summer and winter; and the 
manure, like all the material used in the propagation 
and preparation of hops for the market, including 
string, hop cloth, sulphur, etc., is purchased in car­
load lots. 
The vines run on cotton twine, supported by wire 
trellis; two wires are used, and are supported by red­
wood poles twenty feet in height, one wire being 
placed at the top, and the other about six feet from 
the ground. The poles are set in rows, about forty 
feet apart one way and about fifty the other. In plant­
ing hops, a male vine is planted every tenth hill. It 
blooms, and scatters its pollen, when it has accom­
plished its mission, and is torn down with the female 
or bearing vines when the crop is gathered. A most 
remarkable thing in the twining of the hop vine is 
that it m,ust be twined with the sun; for if, in the 
elementary work, it is started the wrong way, it dog­
gedly refuses to go in that direction, but turns its 
face and follows the proper course. On the other 
hand, if a morning-glory vine be planted in the same 
hill, it is just as persistent in going around the sup­
port in the opposite direction, or from the sun. When 
the picking season commences, several strings are cut, 
and the beautiful trailing vine, upon which it would 
seem impossible to find lodgment for another bloom, 
is carried over a box or basket, and the picker quickly 
and skillfully removes the blossoms and drops them 
into the receptacle prepared for them. Clean picking 
is a rule; and if in the box leaves or tendrils or any­
thing but just hops be found, a black mark is entered 
against the picker, and if the offense is repeated the 
picker is given his time, with the additional informa­
tion that his services are no longer required. 
In addition to the pickers, who are paid by the 
pound for their work, eighty-five additional men are 
employed in the gardens which I visited, for hauling 
hops, working in the dry kilns, in the cooler and 
press rooms, as weighers, and various other depart­
ments. Each afternoon the weighers go to the fields, 
where the hops are transferred from the pickers' bas­
kets to the scales, and after they are carefully weighed 
and recorded, they are loaded into great vans and car· 
ried to the drying kilns, where a half ton per day is 
dried and sulphured; then to other vast buildings, 
where they are bleached and allowed to cool for sev­
eral hours, when they are sent to the baling rooms, 
where they are pressed and baled. After the processes 
above enumerated they must be sampled and sold. 
EDUCA TION OF THE PHILIPPINE TRIBES. 
IN the Philippine census literacy was defined as abil­
ity to read and write in any language, such as English, 
Spanish, or a Malay dialect. The reading of Spanish 
was discouraged from the earliest times by the friars, 
who felt that it would result in a diminution of their 
authority. Therefore the majority of those reported 
as literate can read and write only in their native lan­
guage. More than half of the population can neither 
read nor write in any language, and of the 44.5 per 
cent able to read less than one-half can write, while 
the number able to both read and write constitutes only 
one-fifth of the population at least 10 years of age. 
Only 1.5 per cent have received a superior education. 
Thus the condition regarding literacy closely resembles 
that of Porto Rico. Limited as are the educational 
facilities in the Philippine Islands under the best con­
ditions, it is interesting to observe that the females 
have received far less advantages than the males, for 
while about two-thirds of the males who were taught 
to read were also taught to write, only one-fourth of 
the females received equal instruction. At the lower 
age periods the proportion of those who know how 
to read and write increases, reflecting the marked in­
crease in educational facilities for both sexes. The in­
crease in the proportion for girls is especially note­
worthy. The number attending school, as shown by 
the population schedules, is 811,715. This number far 
exceeds the returns shown on the school schedules, 
probably because the calendar year does not conform 
to the school year. The sex proportions among those 
attending school are 54.6 for males and 45.4 for fe­
males. Those attending school are almost entirely 
persons of schodl age, more than half being between 
the ages of 10 and 14. Of the total number of children 
of school age 37.5 attended school. 
Males of voting age form nearly one-fourth of the 
total Christian population, and of this number only 
about one-third are literate. Ninety-seven per cent of 
the males of voting age are of Filipino citizenship. 
The most literate tribe is the Pampangan, nearly half 
of whose males of voting age are able to read and 
write. 
As was to be expected, the census returns show that 
there was a wide range in literacy among the various 
provinces_ 
THE SKINS OF FUR-SEALS,* 
By CHARLES H. STEVENSON. 
THERE are two distinct groups of marine mammals 
commonly called seals. The members of one family, 
the OtaridlE, provide the fashionable fur, and are 
known generally as fur-seals; while the PhocidlE sup­
ply seal leather and oil, and are called seals or h air­
seals. 
The northern fur·seal pelts on the market are of 
three sorts, viz: Alaska skins, Copper skins or Copper 
Island skins, and Northwest Coast skins. Of the 
southern pelts the principal varieties are the Lobos, 
the South Shetland, the Cape Horn, and the Cape of 
Good Hope skins; but the present yield of these is 
quite small compared with that of the northern skins. 
These several classes of pelts are distinguishable from 
each other and sell at different prices. The Shetland 
Island skins are the choicest, but they are now very 
scarce and are rarely on the market. Of those obtain­
able in marketable quantities, the most valuable are 
the Alaska skins; next are the Copper ;;kins; and the 
Lobos and Cape of Good Hope skin&.are of least value. 
The pelage of the Alaskan fur-seal consists of a 
nearly uniform coating of dense, soft fur overtopped 
by coarse rigid hair of varying length. The coriaceous 
m embrane is thin, pliable, and of light weight. The 
fur increases uniformly in thickness and fineness all 
over the body until the third or fourth year, when it 
is aib!iut three-eighths of an inch in length and is in 
its greatest .perfection. After the fourth year it grows 
longer and thicker on the neck and shoulders and be­
comes thinner on the posterior parts, thus deteriorat­
ing in value. The hair overtopping the coating of 
fur is longest on the back of the neck, where in case 
of four-year-old males it reaches a length of two inches 
or m01'e; on the posterior parts it is shorter, and near 
the hind flippers it is usually less than an inch in 
length; on the limbs it is much shorter and less dense, 
and in some places quite absent. It is shed annually 
in August and September, new hair appearing as the 
old is cast. The process occupies about six weeks, and 
while in that condition the skins are known as 
"stagy," and are of inferior value owing to the amount 
of labor required in the process of dressing. 
The Alaskan skins have constituted the greater part 
of those on the market since fur-seal has been fash­
ionable in Europe and America. The Pribilof Islands, 
whence they are obtained, have probably yielded one­
third of the total product of fur-seals for the last two 
centuries, and 80 per cent of those secured in the last 
seventy-five years. From the reports of the United 
States Treasury Department, it appears that from 
1870 to 1900, inclusive, 1,837,563 marketable fur-seal 
skins have been shipped from the Pribilof Islands, 
and the revenue to the United States Treasury has 
amounted to $7,812,036. 
The fur of Copper skins, from the Commander Isl­
ands, is coarser and less dense than that of the Alaska 
skins, and commands a lower price in the markets, 
usually about 70 per cent of the price of the latter. 
The pelt is also less porous than that of the Alaskan 
skins, th:s being especially noticeable in the process 
of working them preparatory to leathering. It is 
far more difficult to unhair a Copper skin, as the 
membrane is harder and stiffer and the hair more 
brittle. 
Since 1871 the Russian government has leased the 
sealing rights on the Commander Islands under con­
ditions similar to those in the Pribilof lease. Follow­
ing this, the number of skins secured averaged be­
tween 35,000 and 40,000 for upward of twenty years, 
but during the last six years it has greatly decreased. 
The skins from Robben Island, in Okhotsk Sea, 
were formerly classed separately from those obtained 
on the Commander Islands, and were regarded as in­
ferior, owing to the greater difficulty in removing the 
hair and the lighter color of the fur. Improved meth­
ods of dressing and dyeing have lessened this differ­
ence, and within the last fifteen years they have been 
combined with those caught on Copper Island and in­
cluded in the term "Copper skins." 
The Northwest skins are obtained in the North Pa­
cific Oce:m and the adjacent seas, and are the product 
of the so-called pelagic fishery, which has occupied 
so much atten"ion in diplomatic correspondence and 
in the public press during the last twelve years. Pre­
vious to 1881 the output of this fishery never exceeded 
10,000 skins; then it increased until 1894, when the 
catch was 141,143 skins, and since then it has greatly 
decreased, the product in 1900 being 38,923. Notwith­
standing the fact that the Northwest skins are from 
the same h erd as the Alaska skins, they are of much 
less value, many of them being taken out of season, 
when the fur is poor and the pelt stagy. As a rule 
they are not so well cured as the skins taken on the 
islands, and have many raw spots, a result of their 
being salted in the foul air of the ship's hold under 
indifferent supervision. They are readily distinguish­
able from the Alaskan and Copper skins by the fact 
that they are all pierced by bullet, buckshot, or spear, 
furnishing another reason for diminished value. 
The Lobos Island fur-seal, at present the most 
numerous of all the southern members of this family, 
is obtained principally from Lobos Island, at the 
mouth of the Rio de la Plata, which is owned and con­
trolled by the Republic of Uruguay. It is of a green­
ish or yellowish-brown color, with sides of a darker 
brown, and the fur is comparatively long. The pelt 
is thin, rather spongy, and easy to work. Since 1825 
the right to take seals on the island has been leased 
* Extracted from U. S. Fish Commission Report for 1902. 
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under a system of regulations resembling somewhat 
those in force on the Pribilof and Commander islands. 
The annual product is from 15,000 to 20,000. The 
total number of skins obtained since 1873 approxi­
mates 415,000, valued at $4,000,000, a remarkable out­
put for an island covering less than one square mile 
in area. The rookeries on this island are the only ones 
in all the southern seas which have been protected, 
and they are also the only ones whose output has con­
tinued undiminished to the present time. 
The general color of the South Shetland or Cape 
Horn fur-seal, according to Mr. Henry Poland, is light 
gray with a silvery hue; the neck and cheeks are 
whitish, and the sides and belly are of a rich brown. 
The fur is thick and heavy, and of a reddish or deep 
pink color. The habitat of this seal is the islands in 
the Antarctic Ocean, and it is more numerous on South 
Shetland Island than elsewhere. When in good condi· 
tion this fur is the choicest on the market, its quality 
being much superior to that of the Alaskan seal, the 
high latitude and the rigor of the climate developing 
the fur into full perfection at the time when the 
seals seek those shores. During the seventies the 
skins of the South Shetland fur-seals sold for nearly 
twice the price of Alaskan skins, although, owing to 
the inferior quality of the leather, they are less dur­
able. Since 1882 the receipts of Cape Horn skins 
have been small and irregular, ranging from 6,000 
to less than 100 a year. The high prices of the pelts 
have resulted in the searching of every accessible 
beach and rock in the southern oceans and the re­
moval of all fur-seals that could be secured, their only 
protection being the severe weather, which often makes 
it impossible to effect a landing on the rookeries. 
The total number of fur-seals marketed since their 
introduction in the early part of the eighteenth cen­
tury aggregates probably 13,000,000, of which 5,000,000 
were secured from northern localities and the remain­
ing 8,000,000 from the rookeries of the southern seas, 
the great bulk of the latter being marketed at Canton, 
China, a hundred years ago. At the present price the 
total value of these pelts would approximate $500,-
000,000, but owing to their cheapness in the early 
years, when the greater part of them were obtained, 
the actual returns have probably not exceeded a tenth 
of that amount. 
In curing fur-seal skins preparatory to shipment it 
was formerly customary to dry them while held 
stretched upon the ground by the use of stakes and 
twine or by means of wooden pegs driven through the 
edges. It was often impossible to dry the skins thor­
oughly in the damp climate of Alaska; and even when 
artificial drying was resorted to, it was frequently 
difficult to prevent them from deteriorating while er! 
route to market. The drying process also made it 
difficult to unhair the pelt in dressing. This led, 
about 1855, to the salting of the skins, which is now 
the general practice. However, a few are dried by 
the natives along the mainland and on the adjacent 
islands of Alaska, a thousand or more being marketed 
each year. 
FUR-SEAL MARKETS. 
Previous to 1855 fur-seal skins were in little de­
mand in Europe or America. The fur was not fashion­
able and the skins were made into gloves and riding 
rugs, caps for cabmen and street peddlers, and even 
for the covering of trunks and boxes. Another use to 
which they were put when unusually cheap in the 
European market was to clip the fur from the skin 
and tan the latter for the general purpose of leather, 
while the cut fur was either discarded or manufactured 
into napping for "beaver hats." But few hats were 
made of this matilrial after the adoption of silk felt. 
About 1825 the unhairing and dyeing of fur-seal was 
introduced, and although the article was very poor 
compared with the choice product of the present time, 
it was a decided advance over the former methods of 
dressing. Between 1855 and 1870, through experiments 
on the part of Messrs. Oppenheim & Co., and of Messrs. 
Martin & Tiechman, in London, and of Mr. George C. 
Treadwell, in Albany, the methods of dressing and dye­
ing fur-seal were greatly improved, resulting in an 
exquisitely soft and downy texture and rich dark­
brown color, which was quickly adopted by the fash­
ionable world for cloaks, jackets, muffs, trimmings, 
etc. So popular did the fur become that the demand 
quickly ran up from 10,000 skins in 1860 to 20,000 in 
1865, to 150,000 during the seventies, and 200,000 dur­
ing the eighties at greatly increased prices. The high 
prices resulted in excessive drains on the rookeries 
and unwise methods of slaughter at sea, so that the 
quantity of skins obtainable now is very much less 
than ten or fifteen years ago, only 95,485 being handled 
in 1900, and the price is much in excess of what it ever 
was before. 
Previous to 1871 fur-seal pelts were comparatively 
cheap, the undressed Alaskan skin rarely selling for 
more than $4 or $5; but since that time the market price 
has greatly increased. In 1875 Alaskan skins averaged 
about $13 each; in 1880, $20; in 1885, owing to the 
l arge number received from the pelagic fishery, the 
price fell to about $16 each, but in 1890 it increased 
to $35, and in 1900 to $40. 
Since 1870 practically the entire world's product of 
fur-seal skins has been sold in London. Most of them 
are handled by Messrs. C. M. Lampson & Co., who re­
ceive consignments from the North American Com­
mercial Company, the lessees of the right to take skins 
on the Pribilof Islands; from the Russian Sealskin 
Company, the lessees from the Russian government 
of the rights on Commander Island and Robben Reef. 
and a large portion of the Northwest skins. Other 
